Interleukin-6 induces prostaglandin E(2) synthesis in mouse astrocytes.
The physiological function of interleukin-6 within the central nervous system (CNS) is complex; interleukin-6 exerts neurotrophic and neuroprotective effects and yet can also function as a mediator of inflammation, demyelination, and astrogliosis depending on the cellular context. However, the roles of interleukin-6 in astrocytes are poorly understood. In the present study, we investigated the effect of the pro-inflammatory cytokine interleukin-6 on the production of the inflammatory mediator prostaglandin E(2) in mouse astrocytes. Interleukin-6 stimulated prostaglandin E(2) production in a time-dependent fashion via a rapid and transient induction of cyclooxygenase-2 messenger RNA, followed by cyclooxygenase-2 protein synthesis. Interleukin-6 may act on the nervous system by interacting with its specific soluble interleukin-6 receptor and the signal transducer 130-kDa glycoprotein. Simultaneous treatment of astrocytes with interleukin-6 and soluble interleukin-6 receptor caused marked induction of prostaglandin E(2) synthesis, and this effect was suppressed by adding a neutralizing antibody against soluble interleukin-6 receptor. Furthermore, the mouse 130-kDa glycoprotein antibody suppressed prostaglandin E(2) formation induced by interleukin-6, as well as interleukin-6/soluble interleukin-6 receptor complexes, in a dose-dependent manner. These results indicate that interleukin-6/soluble interleukin-6 receptor complexes and the signal transducer 130-kDa glycoprotein play an important role in the regulation of cyclooxygenase-2 expression and subsequent prostaglandin E(2) formation in mouse astrocytes and that interleukin-6 is an important regulator of immune and inflammatory processes in the CNS.